The cyclic AMP/PKA signal pathway is required for initiation of spore germination in Schizosaccharomyces pombe.
Spore germination, a transition from the quiescent G0 phase to the proliferation cycle, is triggered by glucose in Schizosaccharomyces pombe. The role of cAMP/protein kinase A (PKA) signalling in germination is investigated. Gene disruption of cyr1+, pka1+ and gpa2+ encoding adenylate cyclase, PKA and the alpha-subunit of a trimeric GTP-binding protein, respectively, reduced the colony-forming efficiency of spores in minimal medium. Isolated spores of these null mutants did not germinate in minimal medium for up to 12 h, at which time wild-type spores had completed germination and formed germ projections. In wild-type spores, cortical actin patches randomly distributed in the early stage of outgrowth and then localized to one side of spores before the formation of projections. In contrast, the mutant spores exhibited no actin patches, but the cell surface was predominantly stained, like ungerminated spores of wild-type. Flow fluorocytometric analysis of propidium iodide-stained spores revealed a distinct 1C DNA peak after germination was completed. The fluorescent profile of the mutant spores, however, did not change during 12 h incubation in the minimal medium. These observations indicate that spores harbouring either cyr1Delta, pka1Delta or gpa2Delta are hardly triggered to germination. When wild-type spores were exposed to glucose, the intracellular cAMP level transiently increased in a few minutes, but gpa2Delta spores did not respond to glucose. We conclude that S. pombe spores initiate germination in response to glucose through the cyclic AMP-PKA pathway.